2015). However, we have just made the first steps in discovering the diversity and functions
29
of these bacterial ecosystems, and it is now necessary to evaluate the factors that regulate 30 microbiota.
31
The microbiota is influenced by numerous interconnected factors, including host and nickel, are known to have toxic effects onenvironmental microbial communities (Babich 40 and Stotzky 1978, Giller et al. 1998 ). In contrast, although tracemetals can be naturally water with no metal added; aviaries 3 and 6). We chose these concentrations based on both zinc concentrations in blood were the highest among birds exposed to lead (lead and 146 lead+zinc groups) and birds exposed to zinc (zinc and lead+zincgroups) respectively (Table   147 1). These results ensured that metals added to water were ingested by the birds. In feathers,
148
while lead concentrations were significantly the highest among birds exposed to lead (lead 149 and lead+zinc groups), the increase in zinc concentration among birds exposed to zinc (zinc 150 and lead+zinc groups) was not significant (Table 1) .Zinc and lead measured in the feathers samples, the sequencer detected ITS fragments ranging in size from 300 to 950base pairs.
198
For each individual, we calculated bacterial richness as the number of different OTUs.
199
Because the probability to detect an OTU is likely affected by the amount of feathers used for
200
DNA extraction, feathers were dried overnight and weighted to the nearest mg after DNA 201 extraction. We estimated bacterial community dissimilarities between individuals using
202
Jaccard distance based on presence/absence of OTUs. Plumage bacterial load was significantly lower amongbirds exposed to zinc (zinc and 283 lead+zinc groups)than amongthe others (lead and control groups;W=280.5, P=0.029; Fig.4 ).
284
Although there was no significant difference between each pair of treatments (P>0. Sex and plumage eumelanin level were retained in none of the tested models. 
